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' ABSTRAC'I ~

A malnllne CAI system' is ‘an 1nd1v1duallzed
instructional system of major scope which uses the computer as a tool
for instructional management and information transmission. Such
systems are developed according to a design science approach and.used
as a less costly-alternative to conventional instruction. In

. contrast, adjunctive systems have & much smaller scope and are used
in support of regular classroom or laboratory instruction. TICCIT is
classified as/a mainline CAI system because (1) it was not designed
by a single faculty author for a single course, (2). it is not used on
exlstlng computer systems, (3) it does not use\ex1st1ng languages,
and (4) it does not employ normative grading. (CHMV) ,
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{° -Whal is the definition of "mainline” GAI{ The term "mainline"

.
oA i
y

seems obviously to mean that the computer is the primary means of

instriction and testing. But this simple statement leaves several ques

tions unanswered. For example, must the computer be the only means of
o . instruction and testing? If the teache?'s role in a system turns out to be
ra‘_thér extensive, would that make the system adjunctive? Or if the student

'islg'i'v‘eri'a'handbook ; does that make the system less "mainline” than it

X

/'" ‘ ,° - would be with,ogt; one? . The_ée are lqﬁestions va deﬁnition that a;é ofi.convc‘ern'

. % t’ovévery'é;'le i.nv_o'h-/e'd‘-in the TICCIT prbjecf as we commuhican_Wifh one

another about the TICCIT s}ste‘m and its rolé in'.commurii‘t.y lcoilege_‘eduq'at'idpr.
The term "mainline CAI".was first {ntroduced to a wide college

‘éu_d,iehce in June, 1970, at the Conference dn Cc;mputers in the ‘Undergradu‘_ate

., Curriculum (Bunderson, 19_70)'. ‘At that conference, a distinction was made’
. . . * Q’ ! . ’ ‘ .
! between two types of computer assisted instruction systems: adjunctive ¢ . ,

i ~

.. P™ 'systems and mainline systems, The two types act lly_'_r'épresent' the extremes
“of a continuum. The two extremes differ generally in ease and cost of
developiny the program, system requirements, and economic potept;al tQ

education
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. ‘Adjunctive systems were defined as being used in support of re
’ / . - ' . l a4 L C'//

classroom or. laboratory instructfon. The adjunctive system .

o
@

o

ts useﬂifor illustration of quantitative relationships
simple simulation, quickly generatéed drill, pt;ictlce or
test_ing.~ OfteW’it is a form of homework. - Seldom does it

deal with content which has.not beenji:? d ced in class,

but when new content is introduced s usually by a
discovery approach which plages a great deal of 1nstruc-
tional burden on the' student, rather than by a carefully

designed tutorial or expositor}s quence
- Computer applications #vithin this category are- .
. relatively quickly and kagily generated by a faculty mem-~
c, ber Alternatively, they simply use available computer
\ languages known by the student for problem solving or
exploration of his get of examples or problems prepared

’ by the 1nstructor‘

System requirements for these applications are not

strict. M ny of them ar& suitably accomplished with
batch pr cessing-systems. When interactivk systems
 ire used, teletypes or selectric typewriters are usually )
suit le excepg\:hen a simulation or illustration using
computer graphi&s is employed ¢ ‘'Languages like APL,

l QBASIC or standard compiler languages are most often
used (Bunderson, 1970) :

f‘ . R B o :
[ N x LA

The second class of computer assisted instruction System is |
; to . . \ -

w"desig’nate:d as: "rrlainline " because it supplants some or.all of the'_usua.l

/

teaching .staff‘apd classroom or laboratory facilities.

‘// . . / ! ) 4 .
/
\ ~/ This class of programs ‘teaches new concepts’ and
- 1nformat1<m ideally in a highly effective and efficieht
‘ manner. Students work at their own pace in an individu--
alized rganner. The computer may act as an evaluator,
manager, tutor, simulator, and drill master as well as

‘a tool in problem solving. , oy
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The de\}elOpment of programs of this class is ‘expen-
sive and time consuming. It is most analogous to the
development of a good textbook for mass dissemination,

" - but there are additional complications in the development

process due to constructional design and computer systems
technologies

System reQuirements imply a facility with multipl&
terminals in time sharing load, dividing system response
time following each student entry in the order of .5
seconds. Cathodé ray tube terminals, rather than tele-
types, are highly desirable because of noise and speed
consjiderations.

<
. P [

Applications in this second category have the

potential of helping to solve major economic and. logistic @L

problems facing higher education, which the adjunct use
of the computer, representing an add-on cost, does not
have (Bunderson, 1970). :

\ -
The MITRE Co}poration has stated clearly where the TICCIT system

' , «stands with regard to this distinction

- ™~ .
The mainline approach being taken in this program
. is designed_from the first for mass dissemination.

. A complete instructional system is redesigned for a sub-
}stantial block of material so.that the role of teachers is ~
, ' redefined and eventually reduced (primarily by relieving .
. the teacher of class presentations) as the system becpmes
- more technologically intensive and less labor intepsive.

Lock -step scheduling is replaced by a self-paced, indi-

viduaIized scheduling system, with a criteria reference

standard for grading to Meplace grading "by the curve.."

A design and development team, having total capabilities
not often possessed by the individual teacher, is respon-. -
sible for the courseware development, documentation, '
and packaging for distr"ibution (Stetten, 1972).

!
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- -~- CONTEXT PROVIDED BY TEACHER,

LI

- PROGRAMMING. BY' TEACHER AND
STUDENT. .-

{
i
t

FITS WITH STANDARD CREDIT- .'
HOUR' SCHEDULING.

--- REPRESENTS AN ADD-ON COST.

1

———'REQUIRES LOW .TOsMODERATE
CAPITAL INVESTMENT.

=-- INCREASED EEFECTIVENESS

‘ OPPORTUNITY FOR RESTRUCTURING

OBJECTIVES AND SUB ECT MATTER. .

--- MODEST BUT VARIABLE SYSTEM
REQUIREMENTS USE SCIENTIFIC
- OR BUSINESS ORIENTED COMPUTER
SYSTEMS, '
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A Distinction Between Two Classes of CAI Programs
(Stetten 1972)

MAINLINE .

—-- REDESIGN OF A COMPLETE INSTRUC-

TIONAL SYSTEM, INCLUDING THE
. TEACHER'S ROLE.

-~ SPECIFICATIONS AND PROGRAMMING

BY_ DESIGN—PRODUCTION TEAMS '

——— REQUIRES SELF- PACED SCHEDULING |
AND GRADING '

N

'SOME fONSEQUENCEs OF EACH APPROACH
¢

—

-—- GREAT ECONOMIC POTENTIA 4

INVESTMENT..
\ .

~-- INCREASED EFFECTIVENESS AND ~
EFFICIENGY. .
‘ L4

]

| -=- SPECIFIC ENGINEERING DESIGN FOR
"+ EDUCATION.
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This material demonstrates that, according fo the original distinc‘tion

between mainline and adjunctive CAI systems the. TICCIT system cannot be
]

considered adJunctive It was not designed,by a single facultyﬂauthor, It
is not used on existing computer systems, but ona new system of special
design it does not use existing languages, and it does not employ norma- -
tive grading. The entire definition of the c{Lstinction betyveen adjunctive and ”

mainline certa\nly does not- hinge on the extent to which faculty members o
provide the context. None of the TICCIT courses In either mathematics or

a  English require that faculty members provide all of the context. That is
the TICCIT material is designed to be d1sseminated tg other COlleges and

perhaps to other universities and high schools in the future, This requires

——

extensive documentation of the faculty members' roles by the end of the .
. /\

project, and great structure and support to be provided by the total system

of computer programs and materials. While on the English course more

- 3
! ~

’ ' | faculty support is required and while this supBort can be extremely creative, l

it is a well structured part of the total system designed to achieve educa—
\
tional goals . ‘ ‘
-4 . SN : ' ) L&

" %he use of(a handbook is also seen to be part of.a total syst}m.
. - ¢ T - . o~

From the be_ginning ofthe -TICCIT project, the student:handbook was “s'een

-/
=~ £

S ‘as one of the: essential elements of a mainline systerff Since computer
‘ : : R .
displays on any device ,like a TV display or plasma display leave no record

an early consideratio_n in the jdesign of the 'TICC,IT courseware 'vva’s the need
for a referencé handbook - sémething the student could use for review and .
. - o ) ' / A ) o
® . preview when away from the computer while he was taking'tdieskourSegnd'

. . > N 3
. . . .2 ) " . L o .
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.designed to teach, hovs;ever, -rather than merely for refergnce. Sometimes

'6' - : G

could use for reference after the course. computer printout serves some
) b ) ,

of these purposes in a typewriter—based'C.: 1 system, though not very well,

/

-~ A textbook serves these purposes in traditional instruction. A textbodk 1is

/
it does not serve the reference purpose well, The TICCIT handbook would '

not be designed to teach but for orientation and reference Despite this,

some of the better students may be able to learn from it. This only enhances
| ' ! om , .

© the total system's chances of achieving its design goals of efficiency and .

. reduced time .

I
.

Those who funded this pro;ect at NSP and who see if from its ‘
broadest perspective see the TICCIT pro;ect as being a test of an instruc— ,

tional system, not a particular computer hardware and software c0nfiguration
o
_By contrast, they see the PIATO proje.ct as a test of a new instructional tool

While TICCIT» may prove to be as versatile and useful‘a tool as. PLATO in the

long run, the evaluation of TICCIT will rest on the total systems aspects,

B

and not on the contribution of the computer alone.

.. The ter ‘{';maihline»instruction:' was necessary in 1970 to draw the"

L2ttention of decision makers to the advantages\ of a -total(instructional system

' app'roach*. The field of ~comp?§ter—assisted instruction at that.time had little

. ’,N)

differentiation in the minds of many between the various uses of computers

~

. :/ -
in education The introduction of the term served that purpose Tt can be >\&

con.fusing to us now, In fact in 19711 made some effort to betck away from
X o \
the term "mainline ", Unfortunately, thi's term seems to have embeddecL 1tself

i . i /
. e - N ' . N
[ ..
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firmly in the verna°cu1a5;, so we' can only hope todefi‘ne it n}&re accurately i

. . . . P . ‘ . b :
. : ’ . : : X\
\ur communication. - _ ' . . :

» 1
Y . s , 4

In a paper presented at the Spring Joint Co’mputer.Conference , the
following definition wasioffereds e .

-

‘ LIt seryes as a shorthand term for individualized /
instructignal systems of major scope, using the com-
puter as-a tool fofinstructiondl management and .
information tx:aQsmLs sion, developed according to a ".'
design ‘science approach and used as a less costly ‘
alternative to conventional instruction (Bunderson,
1972)

¥

~—

- A . . : " -

o . . ) .
. This definition captures the spirit of what we see the TICCIT system being
. | N

‘today. - . : ‘ I 2
“ o R — ¥ o . . X .
This article also sugg 2 t'is that through the widespread dissemination /
of cost-effective computer equ/pment,_ faculty members'and students will /
. . x, e : , . . .
have‘access to. low-cost computer resou-rces’ so that they-o@’r?engage in"- /
. . . -

those useful and ifrterestingrinteractions which have come to 'be identified

' under the term "adjun\:tive " In TICCIT w ould hope that faculty members
L ), }z
! could program their own materiat‘s on the /r!/ons menus of the TICCIT
/

lessaons as they invented clever cd uter-mediated approaches to these

» 4 \ - [} /
/ ¥ - . .
o llessons They may also wish to de\%eIOp adjunctive lessons s'imul'ations _
1 . “v \ / N N
. ] »
4 ‘ games and other materials in units registered under other titles and with

/
/

other labeli'ng systems than are’found in the TICCIT course’Ware produced by

:
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